Persistency of adenoviral-mediated lysostaphin expression in goat mammary glands.
Gene therapy has great potential to enable synthesis of protein molecules in targeted cells of an animal. One application may be the production of antibacterial enzymes by the mammary gland as a means of preventing or treating mastitis. We have previously demonstrated that goat mammary cells are capable of producing lysostaphin, an antistaphylococcal enzyme, after being transduced in vivo with a recombinant adenoviral vector containing a modified lysostaphin gene (Ad-lys). The current study examined duration of expression, and antibody response to lysostaphin and the adenoviral vector. Following intramammary infusion into nonlactating goats (n = 4), recovery of transducible adenoviral vector in mammary secretions persisted for 11 d. Transducible vector was not detected in serum, saliva, urine, or feces. Peak lysostaphin concentrations (< 20 microg/mL) in mammary secretions of infused udders were detected approximately 1 wk postinfusion, and generally returned to undetectable levels after an additional 1 to 2 wk. The poor persistency of expression was likely due to the very potent immune response to both the adenovirus and the expressed lysostaphin. Serum IgG antibodies recognizing the adenoviral vector developed within 7 d of the infusion, and titers rose dramatically to greater than 1:1 x 10(5). Similar titers of serum IgG antibodies to lysostaphin developed in 3 goats, with more moderate titers in the fourth goat. The antibody response to lysostaphin was delayed by approximately 4 d in comparison to the response to the adenovirus. Serum IgG antibody profiles were reflected in mammary secretions. No IgA antibodies to adenovirus or lysostaphin were detected in sera or mammary secretion. We demonstrate that while the lysostaphin gene can be introduced to the mammary gland using an adenoviral-mediated gene transfer technique, the strong immune response that it provokes makes the approach unsuitable for combating mastitis.